described a method for determining halothane in tissues, body fluids and gases, based on the liberation of chloride and bromide ions by the action of an ethereal solution of lithium aluminium hydride. The reagent is somewhat troublesome to prepare and can only be kept under conditions which rigidly exclude moisture. Some workers have experienced difficulties in obtaining anhydrous ether and the method presents some fire hazard. In this note we show diat lithium aluminium hydride can conveniently be replaced by finely dispersed sodium which is available in an easily handled form. Apart from the reduction stage and the destruction of the excess of reagent the procedure is identical with that described by Duncan.
REAGENTS
(1) Dispersed sodium. The sodium is obtained as a 25 per cent ultrasonic dispersion in petroleum jelly from Imperial Chemical Industries Limited, General Chemicals Division, Widnes, Lancashire. The material is safe to handle with reasonable precautions. The gelatinous product forms a thin skin on its surface which largely protects it from further attack by atmospheric moisture. For use, pan of the surface skin is scraped away, and a suitable portion of the dispersion removed with a spatula and transferred to a thoroughly dry solvent. Any unwanted excess of sodium can be safely destroyed by transferring it in small amounts to isopropanol; it must always be kept away from water; ethanol should not be used to destroy it because the reaction is too vigorous.
(2) Sodium suspension. Light petroleum (b.p. 10O-120°C) is thoroughly dried by contact with sodium wire. A stoppered flask partly filled with dried light petroleum is weighed. A suitable quantity of the sodium dispersion is added and the flask reweighed. The quantity added is sufficient to make a suspension equivalent to 8-10 per cent w/v of the jelly, i.e. 2-2.5 per cent w/v of sodium when diluted to volume. This suspension may be kept in the stoppered flask for several months without deterioration; it only needs mixing before use to resuspend the sodium.
(3) Sulphuric add 10 per cent v/v. Concentrated sulphuric (10 ml) is added to water (90 ml).
(4) Isopropanol. Reagent grade.
METHOD
Halothane is extracted into light petroleum (b.p. 10O-120°C) in the usual way. Sodium suspension (1 ml) is added to the petroleum extract (4 ml) and the mixture allowed to react for 10-20 minutes. Excess of the reagent is destroyed by adding isopropanol (1 ml). When effervescence has ceased, 10 per cent v/v sulphuric acid (6 ml) is added. The liberated sodium halide is extracted into the aqueous phase by gentle agitation and the mixture is centrifuged to separate the layers and provide a perfectly clear aqueous phase. Centrifugation noticeably lowers the blank values and makes the results more reproducible. The method now follows Duncan's procedure exactly. Since the sodium suspension is virtually free from halide impurities and the amount used is not critical, it is possible to modify the above procedure to avoid the use of a weighed suspension of sodium. In this case the light petroleum extract containing halothane is placed in a tube and a piece of sodium dispersion in petroleum jelly, about the size of a split pea, is added with a micro spatula. The piece should weigh roughly 100 mg and the amount is easily judged with a little practice. The sodium quickly becomes dispersed in the petroleum and the method then proceeds as before. 102
RESULTS AND DISCUSSION
The results by this method closely parallel those obtained with lithium aluminium hydride. The yield of halide from halothane is slightly higher. As with the original method both bromide and chloride are liberated in non-stoichiometric but reproducible amounts. Experience with both methods has shown that the standard curve connecting optical density and weight of anaesthetic, although linear, does not pass exactly through the origin. The reason for this lies not in the reduction procedure but in the nephelometric determination of the halide, since a similar displacement of the curve is found with chloride standards.
The use of dispersed sodium for the determination of halogen in organic compounds has been described by Menville and Parker (1959) . They use a coarser sodium suspension made by stirring and their method is carried out on a larger scale by titration. They claim a quantitative recovery of halide from a considerable variety of chloro and bromo compounds. Under our conditions the sodium reduction of some halogen compounds does not give the theoretical yield of halide. With halothane rather more than one equivalent of mixed halide is formed, bromide preponderating.
With chloroform and trichloroethylene the yield of chloride approaches the theoretical three equivalents. We also find that 1,2,4-trichlorobenzene and pentachlorophenol yield approximately two and three equivalents respectively. With the extraction procedure designed for estimation of halothane, chloroform and trichloroethylene give somewhat lower recoveries from blood because of their lower partition ratios between light petroleum and water. However, the method could be readily adapted for use with these compounds or with newer halogenated hydrocarbons and ethers that are being developed for use as anaesthetics.
SUMMARY
Halothane and other halogen-containing anaesthetics can be conveniently estimated in body fluids and tissues by a method involving reduction with dispersed sodium and nephelometric measurement of the liberated halide.
